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Abstract of JP31 831 25 

PURPOSETo completely remove a deposit which has been 
deposited on the inside of a reaction chamber and which is. - - 
composed mainly of silicon or silicon carbide after a non- 
single-crystal film composed of silicon or silicon carbide has 
been formed by a method wherein high-purity hydrogen 
fluoride is transformed into a plasma and a dry etching 
operation is executed. 

CONSTITUTION :A non-single-crystal film composed of 
silicon or silicon carbide is formed at the inside of reaction 
chambers 6, 7, 8; after that, a deposit which has been 
deposited on the inside of the reaction chambers and which 
is composed mainly of silicon or silicon carbide is removed 
after hydrogen fluoride (HF) having a high purity of 99.0% or 
higher and containing 1% or lower, preferably 0.1% or lower, 
of oxygen has been transformed into a plasma and a dry 
etching operation has been executed. When the plasma of 
HF is used, the etch rate of quartz and stainless steel is 
1 /1 00 or lower of that of amorphous silicon, and the quartz 
and the stainless steel are not etched; a reaction container is 
not damaged at all substantially, in addition, even when 
residues after the etching operation inside the reaction 
chambers exist, they are hydrogen and fluorine; they act as 
neutralizers when a non-single-crystal semiconductor 
composed mainly of silicon and silicon carbide is bonded 
again. As a result, a semiconductor characteristic is not 
deteriorated. ', ' 
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y— (44) . (45) . (46) . (47) 

* (47) *<5?.b^,n/c* (41) J:f3S^A<«IA§ 

nT:^c^BEi:$n. (43) (omj^i^n^inLtz, 

. Ji^ I (Cfct:f5» 1 ©stem ( 6 ) t?Pai|^?»«: 
IS «• PCVDffi {C .J: 0 )B fiic -r 5 % £t T IC t . 
SlPJg r (SlEg (6) *^tr) Iil0-*~10torr 
* t < I40,01~ltorr 0!IiUf 0. OStorr t btz, 
SceHmftliliffcfijflflw (24) 
> (SinHj.., n> 1 ^^JCSiH*) , 7y<mm (Si 
F.,SiFs) ^A<*^,*!. 32S7l)<3gg^X->7>«-ffl 
t^/;o ^l^lllffiff'JcSi.C,-. ( 0 < X < 1 ) «-Jg 
flc-r*/;&, ^{kigilfl«: (23) i:St UT 14 ;f > 
(CH, ) ^m^^tco 

«ftttS{ {Si.C,..0 < X < 1 ) CStUTIi. 



?5fi3-'P 3-183125 (9) 

xetite t/;gC£:l±^«:©teKtl'S^,SiJ^, fiP^iR 
J: ?)ffl;?^. (S3?) 

3 ^(iS£©«l)^^S^^K»ll«IK)^^©glE: 
S IB t /1 5 f- A X— O a * -a- U * S J: ^ C 

■ttTC©mi ©^1@S (5) '&KS--tr>7' ( 
35) ICT/<yl'7'«-r»flltTS2?l§^-Lfc, COS, 
?^»XS?l^7i<$<aTl>.-55lc;S ( 6 ) , (7), 
(8) t©^«tffl©y— h# (44) . (45), ( 

46) , (47) ^mfrsmisizft^jisT'^^Ltzc 

mmi. ^liS (5) J: ») S 1 ©SIE^^S (6) 
lcg;L, S'J)fcy— h# (44) ^HUacirirJ: 
OSffi ( 1 ) fc<kyjf-«;i'^' (74) 1 ©5E:S 
(6) (C^»$1i-/:t,fflT*$o C©!!*, JSl© 

siES ( 6 ) (z^i^^nri^tz^m ( i ) (4^2 

©SlSg (7) i/c»2®SlES (7) (C« 



*f5^!n/;-:^--Kv VJ: »3 (25) «kO«t*&b/c. t 
tzffV A^-TMC (Ca (CH,),) (ci tno"~ 
9 X io""cm-'oaffi»r ^x-s i (cJniT .ki-^, 
C n'iOSlE:f4Sl«:(4-en-eft©«Kflfff (33) 
*;J:l//<;U7' (32) *iST, Scfe1±m*©fltt&7 
— K. (17) <t»)BS»a«i (14) oftSffi (61) 
*«TKtESg (6) icetit&snfco SCSttSl* 

(4co.-hyt// (74) (zmtntznik^Ni^izmi& 
c©£iyi^«fiic-r5Sffi ( i ) r^^mmss. 

'^'fir>tz„ S^tCftSS (61) tiESS (51) 
IcaSlx ;^ 13. 56MHz©?S^&x :}i 

(14) 'Sita^x-fvx-^s.mitLit. sfi±»rs 

$ ^»«CCO» 1 ©a5Sitt©«^x;Ji/l/:piieft 
©®I^Tfte©!^2©iS@«x*;U^^?|« (84) 
<l:0-St©Sg (71) (81) iOin;?.JBfiE$lf5 

A> ^©ft6©&S) , ^mV^ (a«. 
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ffi©iE(C^SJA<jgJlD$n/cKYt:xX, ITO ^0 
«SiB*<Ji.li * fclilTO ±CSnO,;!)<JB«:Snfc 2 

A^A^-SStg^ 100 ~400 •Cfi»Jx.lf200 
Sh— (11) . (11- ) i: »3]!iDi»iL)';o 

i±fvf*^«AL. '5trio~50owffjx(a:2oow<r;i; 
®jftx*;u4^ (14) , (84) ^-en-enttiteur 

bTPS^^««:®llB,H,/SiHi = 0.5 «. 
CH4 / (SiH^tCH,) = 5 0 Jtf©^ife#«iT. cog 
CE:*lT*tl0O A©li[$*W-r4»jB (R»©if 

•io^gs-lOS A) i LTBffi^-lfT'^o Eg = 2.0e 
V. a = 1 xio-'~3 xio-»( Qcm) "T'^o/cc 



I a^^«»)i«-ili5000AfflJ!EdlcJBfi!E$-fr 

StES (8) ir^^tl. Naiii«?tt:)S€-}B^gt-B- 
/Co CONSijs^ltjclili, PCVDi£JCj:0 7tXh 
^■S-PH. /SiH, = 1.0 %tL (31) ^»Ji/:i/7 
>€• (30) J: 0^- * /c + 1- T*'x©7j<5R^ (38) 
J: 0SiH,/H, = 50!Xii LTftttSL. 1 t^^ir 
LTtti200 AOJ?$ C NSCgSigfi^ * /-(iiSftjt 

\z^Oi±M\,z* / (SiH.+CHJ =0.1 

<t LT (29) J: LtSi.C... ( 0 < x.< 1 ) 

■Cg^S n 4 NgifiSK*®^ 10-200 A©i?$Wi 
l4'50A©)I^t(caii UT}gflc^t-B-fct,©-C*5. 

*^*^5Xgoae. »2©1^iiS (g) 
PIN jt-&'&fltfi!cLTaj$n/'cSK±tC100 -1500 
A©BE$.OIT0 e.C-e-©±(Cfi!Jt1±Sg t b 
T © T 5 ^ * Sffi K£3KS| feic J: 0 *t|0. 
3 ju©l?§i:;f^t), #v;^Sffi±c (ITO+SnO,) 
SffiSa- (PIN i|ii»(*) - (SffiSffi) 



¥3-183125 (10) 

^ti/c^rts^ag-s-if^iioo A®jf ^(cf^sbfco 

f^m/f tr'(*^T»2 0Sitg (7) c 

©SCEtt^fl^t LTi/7>* (28) it), Sfc, . 
10"cii|-'KT©*'53R^»ftI-r«fc», i< 
7>ISF(rJ:»30.5 -30PPM irft|l? OfcB.H,^ (27) 

^ 'J T:V:^?-£.girtS;bT (26) 

J:0«t«S7-K (18) , -twpy (74) . 

K (18) ICJrOJCS^K^T* (37) -^fif^^-frfc. 

5000A®fltS(iSiH4 200cc/^, 
JB^Kaas A/S*, (20ciiiX60cBi&20tt, S 
'<ffia24000 erf) TE^J0,08torrs :^ffi:t»300Wt 

lt^ 1 ©stESirry^x-T-siffiSci 

0 P^^#<*.®^Jg^UfcJ:(c<40PCVDffi(:J:t) 
ia*««:/i«-JBfie$-tirTPI»-&^«fiK$-ti-y;, 



•e©ifcSS»^iSi: t.T©if$ttii 7 - 9.9tf¥J^ 
8 »*10CDixi0cB©Sfi-CAUI (lOOmW /trf) © 

/N-r:/'; KSfc L/c20ciiix60cfli©:y7XSffi(z 
fct^Tfc. 3-5 « (^^3.8 «) ^•Iljajif^-C 

t'T. i^/j:< <!: t50[51ffl^^KJB^^.^T,/;„ ^5" 
tl^I©SlCS (6) -Ctttil xi, JRE©SlSg 
(7) -ClittSOiU, ^1II©SI5S. (8) Tli*t2 

©£lCSl*i©fiSI4— ^©fctov l^l80x£©»S-C 

t f>.t.-/l/©||&4-ffiC, S-f-©^fb^^'-t*:T 
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(l^&99.296fH±) (100) . ?h]lV 

14 (101) > ?kMX-U (102) i tJIOOcc 
iiSfi^A tfco KICS' ( 6 > , . ( 7 ) , (8)14 
f«3S5E:^7«-0.2 torrt Lr 13.56MHz® E:^j^fh50 
■Om^tzo 5lSgrt©iSK{4gia~300 -C, ^:|| 
M«1-C(4I50 'Ct Lfc, fSiS Hwt,•l^T1000 
I^I(CT3000A/^, J^ICTIOOOA/ 

f6:5. HFf JC 1 9<«±©ii^i/c(4»^fc^{5il>l- 
(4 4 9i5®®^*<gA1-5 ^^{4fS^x.>^$ 

nr 1 9«®gAT-t>T^-;U7 tXS^I4200 ~50 



^^nrt* -,/c75^ C©f=fS<Kl«-HFOPEi£irJ:»3 
l^if^t, ^HWIC 5 juftStrt^Tfe 21^181 

- KI?©fea©SEi:i4fsi§OiK3^l?©^5S;iri^ 

rt<, si.c... —Si — si.Ci-,©iia/g-pi4 

< f6©IVSl©Si,Ce,,Si.Ci-. (0 <x< 1) 
Si.Ce,.. ( O < X < 1 )\ Si.Sn,-. ( O < x < 1 ) 
miS/;l4^®T-$,-,Tfc J:l>c t(4L>-5 STfc 

^©KloSStL.. -eci-CPCVDffitCiOPIN 1^^ 



J?ra-¥3-183125 (11) • 
B s 1^ «i « I r B - s s -c 1^ * «• ^T 9 1^ « t c 

iSej^fSU, l?< #S'Eb*'!T't/cS|5^® J: ija 

ElESiSliH-Sl£:SS-CPE«-?T7 ; tli»*<b 
© * 1 1 § t> i6 r Jf S 7? * -3 . 
$ »}©CF4 + O.ECfr-CIt t> U^SBW 

i;*/l--CI4'i < , C -e-Cfc ©;!)<$ >,C^|!SILTT 
^f*iFLTLS9o t*NLc:®^*«-^^{c|^^ 

C ©/; J6 C ©!ft©lSKJB«lcl4 t. -3 i: t, g It * 
^ § C. 0 5Flttte*<fi A U T U i 9 „ 

^itzib. PB©'t*©«??ft«'a*<C,O.Cl.Br Sfe . 

^. 5 C 1 14 S M ( : fl- 0 X 4- 1 ^ t c > ^ If g ^ W L . 

?-ifiE^ t -r ^ aiRj^^i ©sc£;s-c?©PEife 

ii:i4dg;@[-C*ofco 
i/cC©»KJ&^-&100 ~300 /<-^-f^T9t, 



X) I (f-i-^^H^^®*) N ( KH" >) SE-^ 

*fcJ4PiP «^c«L,rt>^i»T*a<, s^trpi 

N /-f — F-C*oTx*yU4^/<> Kr|l*<W— N 
— W (WIDE-NALLOW-WIDE) ©Si.C,-. — Si— Si.C, 
-. ( 0 < X < 1 ) «|j6©PIN S?-^a*/c(4-e©iS 
ICN-W-NS©P!N ^■&S©x-><7x^ 

AWitffl!l©x*;U^/<> Km*:*: it < Ufe'v-ro 
ft^fltStWr^l-^^st^SW (Piyi:(4NS) — 
N ( I S) (WIDE TO NALLOW) t^-KlEgCT* 
SS©*-C(4<t < SE.^mi^fi iitX^tl^tltZ 
HHLrVfmLxnMtf^t. $ ^.ICftlibTPB* 

llD^T*:|liS«I(47K^ J 14*^A<^IID $ n/c 
^mSBlilii**]!. »4L<l4a?g, yyU7Xa 
— KYfcJt* (SiC ©*7?lliS< , ^:5S88C*; 
V>T(4, Si.C. 0 < X < 1 ©JS»€-«e!cr'S) ^ 
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Si.Ce,-. 0 < X < 1 ) > ?IYb:^X (Si.Sni-. 
0 < X < 1 ) T*or. c:©tS)K+t^ei4<*SS 

PIP SS^, NIN ft^, PIN PNI m^^B^ 

•ritti>\z. -€-n-E-'n©i^«<*)it:te©is?«-r 

EfiScliy^XvCVD ffirii^J < 7'v X■7^•ffl^^)'x 
^^J¥•.CVD i*. LT CVDS (HOMO CVD&t 
JgfflL. ^ ^.lc-5:©^^^^n5Sl£Sl^?©ftte3 
*HF©PEiStr J; 0 Iti-r 5 c: t l4WSfl-C«> 5« 

ex**) 
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1 xeiTiP^, ttK 9 9 9(IH±.ni U < lift 
**<0. 1 «aT©ttS99.0«{5t±©S5ttK€-ff-r 

$ 5 i: I ^ -5 i -5 c t < K tC S «■ iff ^ c r 

4. asoiem^fSiiK 

ftS# lIJ. e # ^ 
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